Neurites outgrowth and amino acids levels in goldfish retina under hypo-osmotic or hyper-osmotic conditions.
Amino acids are known to play relevant roles as osmolytes in various tissues, including the retina. Taurine is one of these active molecules. In addition, taurine stimulates outgrowth from the goldfish retina by mechanisms that include extracellular matrix, calcium fluxes and protein phosphorylation. The present report aims to explore the effect of medium osmolarity on goldfish retinal outgrowth and the possible modifications produced by changing eye osmolarity on amino acid levels in the retina. Goldfish retinal explants were obtained 10 days after crush of the optic nerve and cultured under iso-, hypo- or hyper-osmotic conditions. Hypo-osmotic medium was prepared by diluting the solutions 10% twice, preserving fetal calf serum concentration. Hyper-osmotic medium was done by adding 50 or 100 mM urea or mannitol. Evaluation of length and density of neurites was performed 5 days after plating. Outgrowth was reduced in hypo- and in hyper-osmotic conditions. Taurine, 4 mM, increased length and density of neurites in iso-osmotic, and produced stimulatory effects under both hyper-osmotic conditions. The in vivo modification of osmolarity by intraocular injection of water or 100 mM urea modified levels of free amino acids in the retina. Taurine and aspartate retinal levels increased in a time-dependent manner after hypo- and hyper-osmotic solution injections. Serine, threonine, arginine, γ-aminobutyric acid, alanine and tyrosine were elevated in hyper-osmotic conditions. Outgrowth in vitro, after in vivo osmolarity changes, was higher in the absence of taurine, but did not increase in the presence of the amino acid. The fact that certain outgrowth took place in these conditions support that the impairment was not due to tissue damage. Rather, the effects might be related to the cascade of kinase events described during osmolarity variations. The time course under these conditions produced adjustments in ganglion cells probably related to taurine transporter, and phosphorylation of specific proteins.